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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an olefin 
polymerization catalyst component which is highly active 
at a reaction temperature efficient in an industrial 
process by using a transition metal complex. 
SOLUTION: This invention provides an olefin 
polymerization catalyst component comprising a 
transition metal complex of formula I [wherein M is a 
transition metal of group 4 or in the lanthanoid series, 
desirably titanium, zirconium or hafnium; A and A' are 
each a 1-50C (halo)hydrocarbon group or an oxygenous- 
substituent-containing (halo)hydrocarbon group, an 
alkylene of any one of formulas II to V (wherein R1 to R8 
are each H, a 1-20C (halo) hydrocarbon group, an 
oxygenous-substituent-containing hydrocarbon group or 
a halogen; n1 to n4 are each 1-5; I and m are each 0-4; 
0<1+m<4; x is 0-2; and y is 0-4), vinylene, phenylene or 
haphthylene; X and X' are each a halogen or a 1-20C 
hydrocarbon group; and Y is a 1-20C hydrocarbon], a 
polymerization catalyst reduced in the content of an 

organoaluminum compound and giving a high-molecular-weight olefin polymer and a process for 
producing the polymer. 
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f?x^^P7^F, 2, 2' - 
(4-^f;l/7x^*^7^f K) fcT* (6-I£ft7' 
f-jV- 4- *?*JV7 s f-9 — $J*i/?vy'f 

Y\ 2, 2' - (4-^f^7xf/V*^7>f K) 
( 6 - ^ f^- 4 - ^ZfS/^7 x / ^rv/) f^^r) 
2*-s9 u yA K> 2, 2' - (4-^f^7i^*^ 
7-fK) tf* (3-fgH^7^/l—4, 6-v^^/l<7 
^/^vO ^ = ^^P7^fK, 2, 2' - (4- 
^f^7xx;^X7^ K) IT* (4, G-^-fZa 
7^/^-3-^^/1-7^/^^) ^^^^^.P?^ 
h\ 2, 2 5 - (4-^f-/U7x^;U/jN^7^ K) hf* 
( 6 -fHi^f/u- 4 - 7;i/tP 7 x / ^ >/) 79 — 
r)A^P7^F, 2, 2' - (4-^fyl/7x=/V* 
7,7 4 K) tf* (6-»3K^-4-^pp7x; 
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df-vO f^^^o^K, 2, 2' - (4-/-^ 
yk7:r=/U*X7^ K) t*X (6-^37*^-4- 
7*n^7W*i/) f-^ = ^A^P7^ K, 2, 2' 

- (4-^f-;l'7i=^*^7^F) fc'X (6-^3 
y^-/U4-^ h*v'7:n/3rv') f^-^^n^-f 
K, 2, 2' - (4 -^f/V7*=/^^7-f K) fx 
(6-^H^^f-^-4-i hJf->7i/^-» = 

7i*i/7 D 7^ K, 2, 2' - (4-/^7:1^/1^ 
/7^ K) f X ( 6 -^37*^/1-— 4 - / /L'-V/UT'O 
tf^v^^/^v-) ^-^-^d^K 2, 2' 

- (4-yf/I/7i^*X7^K) fc*X (6 -f53 

V d 7 4 K, 

[0 0 2 5] 2, 2' - (4 -f!37*?vU7:n:=:/W* 
^7-f K) tfX7i/ ; Sf->f^ = l >i».^^D7-f K, 
2, 2' - (4-*Hft^/>7i^*^7-fK) t* 
X (6-/ ;c f?^i)A^n7^ K 

2, 2' - (4-13^71^*^7^') t* 

k, 2, 2' - (4-iziyf^7x^*^7^ 

K) fx (6 -7:n~/U7:n/ *i/) f?=7Av*7n 
7-1* H\ 2, 2' - (4 -HEW^ 7 1 =;i'*^7 

-f K) fx (4, e^^f^i/^) ^^97* 

^d50\ 2, 2' - (4-»H«yf/l'7x=;V 
*^7^ K) fx (4, 6-7-137^71/^ 
V) f^ = ^A-^P7>fK, 2, 2' - "(4-IB3 
7*^71=^*^7^ K) fx (6-i3R7^- 
4-/^7^/*^) *f-9-*?k*J9uj<{ h\ 2, 
2' - (4-I37f;i'7s^*^7^K) fx 

( 6 - ^ f /l/- 4 -IHftT'f ;V7x 7 ^fv') ^7 = 7 
A^Q7-f K> 2, 2' - (4-$37f^7x = 
;U*^7-f K) (3 -^37*^/1'- 4, 6-v 5 / 

^7x7^-7) ^=1)^^07^ K> 2, 2' - 

(4-i3B7'f/l'7i=W^7-f K) f X (4, 6 
-7-|3R7f*- 3 - / ^7U7:r / *v0 ^? = 7 
Av^nyi'K, 2, 2' - (4-|37'^7x = 
;V-*X7^ K) t*X (6 -^37*^/1'- 4 -7/1^0 
7j/*7) ^sj'Ai'i'n^-fK, 2, 2' - (4 
-|Zli7f/l'7x=**^7^ K) fx (6-^3 
7f^-4-7DD7x7^'» f^s^v*^^ 

K, 2, 2' - (4-S?37'^7:x.~/l^X7^ 

K) fx (6 £07f /V- 4 - 7a^ 7x 7 +•/) 
f^^^P7^K 2, 2' - (4-8=87*^ 
/l/7x=/l/*^7-f K) fX (6-137^-4; 
n*77xyf7) f^^^A^^n^-f K 2, 
2' - (4-IEIi7'f/V7x^V*^7^ K) fx 

(6-fES7^-4-i hdr->7^/*v-) = 
7A-77o7-f K, 2, 2' - ( 4 -fS37'fvU7 * 
x;^77-f K) fx (6-^37' i 9 : -^-4-//^ 
/1/7p«-77x/^-7) ^ = ^-7^7-f H\ 
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2, 2' - (4-|37f/l'7x-/l'*/7-fH f 
x (6-|37f;v-4-'fy7n^-77xy^ 

[0 0 2 6] #3PJ?ro;i-u7^yM£-ffl&l!g£[4, ±IEW 

(A) i^frSo #?P7li-:fc^T^5 (A) 
f4, (Al) E 1 . A1Z3-, -t»*54l5*« 

7^^~VMt£%!s (A 2) -)&xt {-Al 
(E 2 ) -O-} b T^£ft5«i££#-r5gtttWT^ 
10 5/*T->\ (A3) E 3 {-Al 

(e 3 ) -o-} c a i E\x^£ftz>mm$:#T?>m 

!Rro7/^;7*ty (fiu e' , E" S.t>*E 3 (4, t£ 

2 S.t>*±T(7>E 3 «, I^CT'fcoTt.S^o-CV^-Cta 
2«JJlJi«>ZS:^T?fcfiV\ attO~3 0>grC, b (4 

2W©lt^, c (4 1 W±<7>g$c£3?1-„ ) ©Hro 
Vvf4X/6\ fc5W4^;ft^<02~3«<7>^t>-efo-5o 
[0 0 2 7] -USSE 1 . AIZh -C'^£*x5*J§7 
20 /US^F-Mfc^* (Al) W**0tJtLTI4, h L> / f- 

^7/^ = 7^, h!)^'77'f;V7/v; = 7A > h V ~- 

/ f-lVTfr ^^^o^ H\ v^^/UT/W ?-7-^ 
7D7^fK, i77*Dt>7/l'^7A7n7-f K v 5 ^ 
77*^7^^7^7 0 7^ h\ *->/l/7/l'? = 
7A7D7^ K§Oi77M/i'7;K = 7A7D7-1' 
h\ ^f/i'7;l'5^!7A> f ^a7'f K, if;V7;P5^ 
7A-77P7^ K 7°ci tVWT/W$=7Av ? 7t 3 7'l' 
30 K> 77*^7/1-5 = 7Ai*7 n 7^ K, ^*^7 
/i/J^ijA^^n^-f K9f£>7/l'*/W7Vi'$ = 7 A-7^ 
a yyf K, •/^fW^i'WK^ K, 
/W7;U^i?AA/f Ky^f K, i/7°n f — 7^ 
/•^ K7"f K, ^y/W/i-^x^W K7-I* 

/W77V- 5 =■ 7 A/vf K7"f K^Sr^-f 5^ i:/4*T'# 

<t'7»4b<i4, hyoif-/UT/U5 = 7A, *fcf4, h 

40 [0 0 2 8] -JKS£ {-A 1 (E 2 ) -O-} b T**£ 

ix-5«)t«r*i-S*SttoT/w5/*f-> (A 2) . -AS: 

5tE 3 {-Al (E 1 ) -O-l t AlE , ! f¥^ll?i 
»jg£#1-5i&ft<07/W$ /*■*> (A3) (c*JCt5E 
2 % E 3 (D&fcMt LTI4, /^g, y/w 
•v/U7°p f /!✓£, •< y 7*n f/HS, //W-r/UT'^yL'S, 
y7*fM, yyv-v/wvf^l, ^^y^/Wg^ 
©TA^A'SSrW^S-fc**"?**. b(4 21i(±C0S 
ScT-fct), clll W±OSicT'fc5. »JL<liE ! , 

e 3 ayf/i'S, -{yyf/Ht-fc^ b{4 2~4 0t? 

50 c(4l~4 0-r*fcS„ 
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[0029] ±!&<r)T>v% j z-y-vi-i, 

7 -A (0*JxJ4\ h!)-*f:A'TA'$=-9J»t£i!) 
%&®BW [row. BW**fls*#ftW l-i§^t- 
fcJWKfc, *ttt»**rms. S'lfttbT, Mr* 
=3^7*5 = 7-^ (tflx.tf» h y ttf-fVTfr^-V&tt 
if) Sr, fe**&£A/CV*5<feMS[ (#J;U4\ fiit^ffl* 

[0 0 3 0] *55W©*U7^ya[^ffl*jKl4s -hfEW 

(A) \z s Sfelcfls^tt (B) 4rfiN:tfflv^ri:t^ 

trc-fcSo ^* (b) ym&m (b 

l) ~ (B3) rov^-ftti^fcS. 
[0031] (bi) Htt* bq' q 2 q 3 x-*£n 
•5*7*{fc£-#J 

(B2) -jftat G* (BQ 1 Q 2 Q 3 Q 4 ) T*S£ 
(B3) -J&it (L-H) * (BQ' Q 2 Q 1 Q' ) 

(EL, BttaffirojjR^-ffittJSrojh^Sflff^-efe*), Q 
' ~Q* tt^o-y^JS-T-, 1~2 Ofi<D£*«r£tf&ft; 
tK#S. 1-2 OBO^iSrttf^P^^Wi 

m, i~2 ofiw^^^tf-^y^s, i~2o<@<75j^ 

tt;K^ISt'fe^ (L-H) ' fi7W*T v m 
[0 0 3 21 BQ' Q 2 Q 3 ti^tlS*-?* 

it&rn (bi) <DM,»mt lti4, hy* (^77^ 

tB7i=*) *'7V, hy* (2, 3, 5, 
77/l'tB7i=/l') *7>> hy* (2, 3, 4, 5 
-Th7 7/UtD7i^V) #7>\ hy* (3, 4, 
5-^)7**0 71=^) #7>\ hy* (2, 3, 
4- h y 7/^D7i=*) JK?^ 7i=/1'W (^ 

#£L<(4, h y * H^7^o7x^) Tiiy^ 

[0 0 3 3] -J&xtG* (BQ' Q 2 Q 3 Q 4 ) T'* 
Stv4*^*<ls^Hj (B2) m&ftmt LTf4, 
*^*^T-fc2)G* fctt % 7*n-tr=7i>.7J^^ 7 

yWTJf *V^i:*^^(f btlZ, (BQ' Q 2 Q 3 Q 4 ) 

. K fF7^^ (2, 3, 5, 6-7h77;l/tn7i 
=/U) jKU— h, T h7** (2, 3, 4, 5-fh7 
7**o7s=/l') K fh7^ (3, 4, 5 

- h ]) 7A>.*u 7X.-/U) sffU— h, fh?^?. (2, 
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2, 4-M)7^tB7i=/l') ztfu— K 7i=/l't' 
* ('<y^7/i'tP7i=yi') jKu-'— K f h^^f^ 

(3, 5-^h!)7A'to^f*7i=;l') h 

[0034] b £l-chu 7 

sPt^^Arh?*^ (^y^7^to7i=/W $ 
U— h, l, 1* -i/^f;U7iPt=i7-t.7h7*^ 

10 f/vfh^^ (^v^7;utB7i=/i/) tft'u— K 
hV 7i=;Mf/l'7 h7** (3, 5-t^MJ7^ 

tc^f^7i=/v) h&if&^f 5 

ft'b»*U<tt, hy7x-;M^fh7 :J f-^ 
(^y?7;^D7x=/i/) tfH — h"?fc5„ 

[0 0 3 5] (L-H) * (BQ' Q 2 Q 

3 Q 4 ) " -e*S;h,5*9JlWfcG* (B3) (Oft^Jt 
LTI4. 7l/>X7 7mtfc5 (L-H) * h 
DTMAi^Tyt^^, N, N — 'yT)V^r/VT=. 
!) = 7^, ^7***7 ^=7 A, hy-7y— *#* 
20 ft^pAttJftfWf&tU (BQ' Q 2 Q 3 Q 4 ) " K 

[0 0 3 6] rftfe©AftWfcifc*£-fr-l£i: tTtt, h 
(J m^-A-7>*=7-k-r h^^r* Hy?7*tn7x 
^/U) K h y 7°d tVP7^ j e='7^7 i h 7** 

(^y^7;Vto7x^;P)' t'U-h, hy (//W-v* 
T'fvV-) 7^ ; e=7^'7 i h*^* Hy?7*to7 1 

=*) k by (y*'v/w7*^*) 7^=7^ 

7h7^fX (3, 5-f* h y f/U7x = 

*) tfi'U— h x N, N-'^.^/V'T^y =7^7 h7=* 
30 ^. H>-^7^o7x^) K N, N-v 1 ^ 

^/W7= y = h^^^. (^y^7^D7i = 

/U) ^'U— N, N-2, 4, 6—<y#*?-A'T — 
JJr^Af h7^^. H7?7A'tc7j=;l') *>- 
N, N, N-^f/W7=!) = 7ifh7^ (3, 5 

-f^Hi7y^p^f*7x=;i') /l^u — K i/4 V 
7p tVU7>' ; e=7^x h7*X H^?7^B7x 
^ u — K i7-77o^y'*7y : e=7^h7 
df^ ('<y?7*tB7x=/l') TtfU— hy 7^ = 
' 7 At 1 b7+^ (^V77/U*n 7x=/l') 

40 ^'U— hy (^f/l'7x=/l') */*=7AfF7 
(^y^7^P 71=^) jJ?U— h, h'J (v 5 ^ 
f;P7x=/V) ta*=7A7h7^ (^^^7** 
D7x=M #U-h^t^#lfS-t^T*#?.^, § 
t^4L<(4, hy (/*-7*y^/U) 7V^7At 
hy*7, (^y?7/i'*P7x=;i') ^V— h, t>L< 
it, N, N-v'^^T^y -t? J*7- h?** (^>7 
7*tP7x=;i') hT*fe-5 0 
[0 0 3 7] *|gB7l(C^^T, (I) X*S$ix5 

a^&jRilflsxo 5 ^* (a) , *>5v^ttse>ic{k^* 

50 (B) a^NFl-ttErol(IffT*SALLJ;51-Sii: 
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[0 0 3 8] &tm&ft<DQim&\i, (a) 
fMUMK*©*^*^ iift o . i ~ 5 o o o x\ a* 

V<f4, 1-10 0, S?jt»*U<l±, 1~5 0, -ft 

&m (b) /*S^*«*o*/ujta», fflSo. oi~ 

100T\ #£L<fi, 0. 5-1 OO^ffllC&S <£ 5 

ft<rctt5»£0>*£lcov>-CH\ CI) 
*b5«^««B#3S«,.a»0. 0 0 0 1-5 5 
y y h^X\ #*L<»4, 0. 0 0 1~1? KV!) 
y h/K ft^ft (A) #A 1 m*&W~?M%0. 0 1 - 
5 0 0 5 y y * h »*L<tt, 0 . 1-1 

0 0 5 y*A-/y J/ h/K ft^fe (B) I43&0. 0 0 

0 i~5 $ y^/y y h^X\ »SL<I±, 0. 0 0 

1 — 1 5 y^/w/y y h/K^®H(-foSJ: 51-, 

[0 0 3 9] #38HU:*S^-C, tl/7^I^lr«^ 

Pj^Afls^t LTf4, ^i^> Mf^7fy- 
l, xyfy-i v ^=3f-fe>-K ^/r^-l« 
fy-i , ;^y-i, x-fev-i, 4-y^/^>-x 

V— 1, f=.;Uv'^ D^df-feV^iS, fltJ^ftSz^ * 
»9H4, ±ffi{fc^(CPg££ft3-'<#'b»T-i4frV\ # 

■fey-1, 7°a £Vy t'/f 1 ^/^J^Stv?)/^ 
*B 93 tt s ±Kft;^«J I- PS£ * 4 ^ t fc <o x [i * v \ 
[0040] msxmh, wiciss&^tis^trfcro-en 
4v\p, 0ij;tf4\ ~^-y->\ 

[0 04 1] MSSlt -5 0^-2 0 0^^^11* 
8l"J#5i J » ^t-> -2 0°C~1 0 0 o C(75^H^»*L- 
< , m-kS.t]\t, fE~60 kg/cm 2 GtW% L 

v\ strait, gftt-f^y-^-^a 

SL RJSSWcitiaSftJtSiiatf, 5#K~2 osf 
SrW«-f5fc*{)lC7fc3ll<S!©»*lSHIiffllSr«*p-f 5 r. £ t 
[0 0 4 2] 

[*ifei5»J] «T> m&M%.Xfl£1lSlM\cl:<iX*%mZ£ 
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(B;WHfc» EX-2 7 o) tcJ:9iai£Lfc. 
[0 04 3] #%#J 1 

tr* ( 2 - fc Ka ^rv'- 3 5 - ^ f ^ 

a*»H*^ 2-l3^f/V-4-^f^7i^ 
^^f/n-f/HO. 4lgl:Th7tKP7 
7>1 0 OmlKSIUSt, -7 8 , C-C*n-^f-/wy^ 
!>A3 1. 3ml (1. 6M n-^^y^W £?S 

tu *ro^^ia^#iabi 2&fffi&w&mritz. 
io Lfc^y y— ic^-y-^f-^*^*y y^rs ki o m 

1 ^Hx.«$iU-7 8 < C^*PLfc^{Cv ; ^DD 
7^— /u**:7^ >-4. 7 1 g SrAPx., ^fif£#i§. U 

H y ^A-C«»«#jK«:«*Lfc. #&*Lfc«S 
£ (C^ / — 2 0 0 m 1 v 10 15ml 

mMm-r v y ^A-cft»«*«E«re*Lfc. 

(2-t Kndrv—3-^HSiy^/W-5-^f-/W7 3i 

1 1 7-1 1 8*C 
'H-NMR (CD C 1 3 , 2 7 0 MHz) 
5 1. 39 (s, 18H)., 2. 18 (s, 6H) , 
6. 2 6 (d, 2H, J = 8. 3Hz) , 6. 73 (d 
d, 2H, J =6. 3, 2. 0Hz) , 7. 14 (d, 
2H, J =2. 0Hz) , 7. 23-7. 36 (m, 5 
H) 

30 [0 044] ###J 2 

2, 2' - (71=^*77^ K) t'X (6-^H#S7" 
^-4-^^71/^-7) f^^-^n^ K 

7/^*y#ltT, t*^ (2-tKo^->-3-i-i 
7f/i'-5-^f;i'7i=;i') 7i=;v*^7^f70. 
4 3 5 g i h;ny2 Om 1 2 CC^ofc 

^ro*jSlcB8*ft{t:f-^^0. 1 lm 1 SrlSTLfCo 
^^1 2B#ffijf#U ^«Mfc4r*9JU ^.ffilrS^ 
L, ^^-y-^^bS^^-fr, 2, 2' - .(7x=.;u# 
40 * y 4 K) t'^ ( 6 -fS=«7 r f"/l'- 4->f^7i/ 
dfv') ^ — !7i»v J ^D7'< KWHft:0. 30gSr# 
fc 0 ' H-NMR (CD; Cli , 2 7 0MHz) 
h 1. 39 (s, 18H) , 2. 13 (s, 6H) , 
6. 9 2-7. 8 0 (m, 9 H) 
[0 0 4 5] HJtS^J 1 

Pimm 4 oomi ©«*Mtft#*- is—rinsm, 
mLXT^=t~^xmw&mmkLx h/n^i 7 o m 

1, ft -tU7^7i LT, ^^r-lr^- 1 £3 Om 1 ft 



15 

ffi^6kg/cm ! |C»!«Lfcase>7-f-KU 
gfeLti'&s hHy^f^7;V5 = ^A0. 2 5mm 
olfcSAU m^X2, 2' - (7 ^->V*7.7 4 

f^ = |>A^a7^ h'5. 0 n m o 1 Sr&AU Wt^ 

=*0ji?U-M5. Onmo 1 fcSALfc. 8 O^lC 

K) tr* .(3-JS3R^A'-5-^?-/i'7*/**» 
^^ = ^^^07^ Ktf^/Htfi 5 OT'fcofCo fin" 

Almol&fcO, 1. 1X10' gKiStfCo 
[0 04 6] it&ffl 1 

l*l&«4 0 0ml totiLfflm***- ^ * I'-^'fcSEffitt 
JiLTT/U^^-CB^^t LT h/HVl 7 0m 

U a-tU7^ytLt, ^ty-1^30mlft 
RJ6»4:8 0t£-C#f£Lifc„ #fi«, ifH' 
.E5r6kg/cm ! KWJSSLftiSfe^-f-KU ^rttf 
£5tLfct&, h y ^V^/WVI^^-kO. 2 5mm 

o 1 ^SAU t^T2, 2' -ftt'X (6-ff5H« 
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K5. OAmol^ftAU f^T h y 7!=W^ 
r F7+^ (-!y^7/w^-n7 3i=/i') ^v-M 5. 
O^mol £&ALfc„ 8 CCUifiSSrWW Life**'*?, 
6 0#IWfi£*:fTofc 0 h y vyf-ArT J* b 
2, 2' (6-m=Myf-^-4-^^7 
^J* : s) fV-V J±*J W y 4 KO^/Httt 5 0 -Cfc 

£; W = ^lmo 1 fcfctK 2. 9X10* gMi£ 

10 [0 0 4 7] 

t£tm&.5ibtZ>-*v7 4 >m&Ffltik&&Kl^ZZbi£ 

,v % =■ t> A ©iRffl*Srfi'J»-f 5 i t tfT* S. 
[Hffi0>ffi*&K9!] 
20 [Hi] 0114, *»W©3S»*r«Ht5fcft07o-^ 
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